Abstract: Alcohol use is a major cause of disability and death worldwide. To improve prevention and treatment addressing unhealthy alcohol use, experts recommend that alcohol-related care be integrated into primary care (PC). However, few healthcare systems do so. To address this gap, implementation researchers and clinical leaders at Kaiser Permanente Washington partnered to design a high-quality Program of Sustained Patient-centered Alcohol-related Care (SPARC). Here, we describe the SPARC pilot implementation, evaluate its effectiveness within three large pilot sites, and describe the qualitative findings on barriers and facilitators. Across the three sites (N = 74,225 PC patients), alcohol screening increased from 8.9% of patients pre-implementation to 62% post-implementation (p < 0.0001), with a corresponding increase in assessment for alcohol use disorders (AUD) from 1.2 to 75 patients per 10,000 seen (p < 0.0001). Increases were sustained over a year later, with screening at 84.5% and an assessment rate of 81 patients per 10,000 seen across all sites. In addition, there was a 50% increase in the number of new AUD diagnoses (p = 0.0002), and a non-statistically significant 54% increase in treatment within 14 days of new diagnoses (p = 0.083). The pilot informed an ongoing stepped-wedge trial in the remaining 22 PC sites.
Introduction
Alcohol use accounts for 3.6% of mortality and 4.6% of disability worldwide [1] . Unhealthy alcohol use includes a spectrum from drinking above recommended limits to alcohol use disorders (AUD) [2] , and can result in multiple severe health problems, including trauma, cirrhosis, cancer, and poor management of other chronic diseases [1, 3, 4] .
Several options for evidence-based prevention and treatment are available to address unhealthy alcohol use. Routine alcohol screening and brief alcohol counseling ("brief intervention") for patients who screen positive for unhealthy alcohol use decrease drinking and have been found to be cost effective [5] [6] [7] [8] [9] [10] [11] [12] . For AUD treatment, evidence and guidelines support medications and counseling (e.g., motivational enhancement therapy, cognitive behavioral therapy), and specialty alcohol treatment [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . However, most patients do not receive alcohol screening and brief intervention [24] because sustained implementation has been challenging. Further, most patients State, USA). These three sites were selected by health system leaders due to site leaders' receptivity to behavioral health integration and geographic representation in western Washington. They were large outpatient medical centers, with two to four separate PC clinics at each site, located in different wings or floors of the building. Site 1 had an urgent care clinic on site. Sites 1 and 2 had specialty mental health clinics on site. Our study population consisted of all patients (ages 18 or older) who had an in-person visit to a PC provider in one of the three pilot sites during the pilot study period. The pilot study period (see timeline in Figure 1 ) was from 3 October 2014, 5 months prior to the official launch of SPARC at the first site, until completion of pilot activities on 1 April 2016, when the roll-out of the SPARC program began in a pragmatic stepped-wedge trial in the other 22 specialty mental health clinics on site. Our study population consisted of all patients (ages 18 or older) who had an in-person visit to a PC provider in one of the three pilot sites during the pilot study period. The pilot study period (see timeline in Figure 1 ) was from 3 October 2014, 5 months prior to the official launch of SPARC at the first site, until completion of pilot activities on 1 April 2016, when the roll-out of the SPARC program began in a pragmatic stepped-wedge trial in the other 22 KP Washington PC sites. 
The SPARC Program
SPARC included evidence-based alcohol-related prevention [5, 6] and treatment [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . The target was to screen 80% of PC patients annually for unhealthy alcohol use with the validated Alcohol Use Disorders Identification Test-Consumption questionnaire (AUDIT-C), offer brief intervention to 80% of patients who screened positive, including recommendations that patients drink below the recommended U.S. limits [50] , and provide feedback linking unhealthy alcohol use to specific health conditions of interest to the patient (e.g., hypertension, insomnia, and breast cancer prevention) [51] . In addition, components of the SPARC program aimed at improving the quality of care for AUD, which included assessing 80% of patients with high-risk unhealthy alcohol use for Diagnostic and Statistical Manual of Mental Disorders (DSM-5) AUD symptoms, and the diagnosis and treatment of "new" AUD (not documented in the prior year) [52] . Targets were set at 80% to allow clinicians the autonomy to prioritize clinical activities in a particular visit and encourage appropriate care when other issues were more important or screening was not appropriate (e.g., cognitively impaired patients).
SPARC Implementation Strategies
The approach used to implement SPARC addressed several of the barriers to high-quality alcohol-related care mentioned above by using three main strategies (Table 1) : (1) enabling PC teams to offer high-quality alcohol-related care by addressing stigma, providing training, designing and implementing workflows to deliver the care, promoting buy-in, and addressing other barriers; (2) supporting PC teams through electronic health record (EHR) decision support, including prompts and other EHR tools to cue the delivery of brief intervention and assessment of AUD symptoms; and (3) systematic performance monitoring of screening and assessment rates with active feedback to clinic leaders and teams. SPARC was implemented with BHI more broadly; the study supported the development of EHR tools and performance measures for all elements of BHI. Details are shown in Table 1 . 
The SPARC Program
SPARC Implementation Strategies
The approach used to implement SPARC addressed several of the barriers to high-quality alcohol-related care mentioned above by using three main strategies (Table 1) : (1) enabling PC teams to offer high-quality alcohol-related care by addressing stigma, providing training, designing and implementing workflows to deliver the care, promoting buy-in, and addressing other barriers; (2) supporting PC teams through electronic health record (EHR) decision support, including prompts and other EHR tools to cue the delivery of brief intervention and assessment of AUD symptoms; and (3) systematic performance monitoring of screening and assessment rates with active feedback to clinic leaders and teams. SPARC was implemented with BHI more broadly; the study supported the development of EHR tools and performance measures for all elements of BHI. Details are shown in Table 1 . • Front line design. A 3-day design event led by a KP Washington Lean process improvement consultant involved front line staff-an interdisciplinary local implementation team of PC provider, medical assistant, nurse, and social worker champions-in designing implementation and workflows, with iterative improvement of workflows in days 2 and 3 while piloting in real time with patients. At the end of the design events, local implementation teams, local site leaders, health system leadership, and researchers discussed plans for the next steps of implementation, including needed training and launch dates.
•
Support from practice coaches. An external practice coach worked with PC teams to support implementation and quality improvement.
Learning sessions. Every other week, PC provider champions participated in learning sessions: teleconferences with the external practice coach and health system and research experts on screening and brief intervention, alcohol use disorders (AUD) treatment, shared decision-making, and motivational interviewing (MI). Learning sessions encouraged champions to share stories and problem-solve challenges, and supported provider-to-provider exchanges.
For patients with AUDIT-C scores of 3-6 (women) or 4-6 (men), brief interventions were framed as brief preventive advice with the use of an alcohol handout (see Supplemental Materials), "for all patients who drink regularly", where PC providers would review recommended drinking limits, link alcohol to health concerns, and elicit patient response. For patients with AUDIT-C scores of 7-12, PC providers were asked to introduce the patient to an integrated behavioral health clinician (described below) for brief alcohol counseling guided by principles of shared decision-making and results from the AUD Symptom Checklist (described in Section 2.5.2).
Addressing stigma. Patient-focused materials, which included a patient handout and video [53] *, were designed to shape staff and patient attitudes by reframing drinking as a health issue and to decrease stigma and educate staff and patients on the spectrum of unhealthy alcohol use, recommended limits, and evidence-based approaches to treating AUD.
Focus on shared decision-making. Management of AUD was reframed as shared decision-making, which is a patient-centered approach familiar to PC teams. PC providers and integrated behavioral health clinicians were trained to engage patients in shared decision-making, which included assessing patients' medical conditions; eliciting patient concerns, goals, values, and perceptions; offering information on options (i.e., counseling, medications, and specialty alcohol treatment); and working with patients to support them in choosing their goals and treatment(s).
Integrated behavioral health clinicians. Social workers were trained and supported in the engagement and management of patients with AUD and other substance use disorders, including assessment, MI skills, shared decision-making, and referral to treatment as appropriate [54] *.
Strategy #2: Supporting PC Teams through Electronic Health Record (EHR) Decision Support
Components:
• EHR prompts for screening. Alerted medical assistants when a patient had not had behavioral health screening within the past year (7-item screening tool, including AUDIT-C).
• EHR prompts for brief intervention and AUD assessment. Based on AUDIT-C score, the EHR triggered visual prompts for medical assistants to give providers an alcohol handout and/or to ask the patient to complete a DSM-5 AUD Symptom Checklist (paper 11-item questionnaire). 
Planned Timeline of Implementation
Although the three pilot sites originally were expected to implement SPARC at the same time, the timeline was renegotiated due to health system reorganization and leadership transitions, resulting in three separate start dates (Site 1: 3 March 2015; Site 2: 4 August 2015; and Site 3: 17 September 2015). These negotiated start dates were used in the quantitative analyses (described below) as the "official" start dates of the SPARC implementation at each site (see Figure 1 ). Prior to the implementation start date, each pilot site participated in a 3-day design event to develop, pilot, and refine the workflow for the SPARC trial. The design events occurred within a week before the official start dates at all three pilot sites.
Quantitative Metrics
We evaluated whether the implementation of SPARC led to changes in the rates of: screening for unhealthy alcohol use; assessment with the use of an AUD Symptom Checklist created for this project by clinical leaders; and documentation of new diagnoses and treatment of AUD. All metrics were defined using routinely collected EHR data. Although brief intervention for unhealthy alcohol use was an important aspect of the SPARC pilot, we did not evaluate whether the implementation successfully led to changes in documented brief intervention in the pilot. Clinical leaders decided to encourage brief interventions without specific requirements or monitoring of documentation to focus clinicians on getting comfortable with brief counseling due to concerns about possible "over-documentation" in previous implementation efforts [42] . For each PC site, we identified whether patients were screened, assessed, newly diagnosed with AUD, and treated for new AUD during the pre-and post-implementation pilot periods, using each sites' negotiated implementation start date. Measures were defined as follows.
Alcohol Screening
Prior to the implementation of SPARC, there were several different mechanisms by which a PC patient might have been screened in PC (e.g., through a well-visit questionnaire with the 3-item AUDIT-C or via ad hoc screening when a PC provider was concerned). In addition, the AUDIT-C was a part of a routine questionnaire in behavioral health clinics as well as in urgent care for patients presenting with behavioral health concerns.
After implementation of SPARC in the context of BHI, the AUDIT-C could additionally be completed as part of a 7-item behavioral health paper questionnaire filled out by the patient and entered into the EHR by the medical assistant (including also a 2-item depression screen [55] and two items for screening for cannabis and drug use [49] ). A screen was positive for unhealthy alcohol use if the AUDIT-C was ≥ 3 for women and ≥ 4 for men, and AUDIT-C scores ≥ 7 indicated high-risk unhealthy alcohol use [56] [57] [58] that required assessment with the AUD Symptom Checklist.
For each PC visit, we identified whether the patient was screened for unhealthy alcohol use on the day of the visit or within the prior year to reflect the goal that patients would be screened annually. We note that under this metric, if a patient was screened in the pre-implementation period, then that patient is considered as having been compliant for annual screening at any subsequent visit up to one year following the screening event (including visits in the post-implementation period). Because the same screen was used in urgent care and the behavioral health clinic, PC patients were not re-screened if they had already been screened elsewhere.
Assessment for DSM-5 AUD Symptoms
As part of SPARC, an 11-item AUD Symptom Checklist, based on DSM-5 AUD [59] , was developed for patients to fill out and medical assistants to enter into the EHR. At each PC visit, we first identified the patient's most recent alcohol screen, either from the day of the visit or from the prior year (if done). An assessment was considered needed if the screening score indicated high-risk unhealthy alcohol use indicating increased risk for AUD (AUDIT-C score ≥ 7 points) [56] [57] [58] . Among patients needing an assessment, we determined whether the patient was assessed for AUD, indicated by EHR documentation of the 11-item Symptom Checklist, within a year prior to the high-risk AUDIT-C or within the time from the high-risk screen up to and including the visit date. As with the screening metric, the assessment could occur anywhere within the health system (not solely within PC).
New AUD Diagnosis and Treatment
At each PC visit, we identified whether the patient had a new AUD diagnosis on the date of the visit. A new AUD diagnosis was defined in this study as an AUD diagnosis without any prior AUD diagnosis within the past year, using International Classification of Disease (ICD) codes from the U.S. National Committee for Quality Assurance's (NCQA's) Healthcare Effectiveness Data and Information Set (HEDIS) measure for the Initiation and Engagement of Alcohol and Other Drug Dependence Treatment [52] . If the patient had a new AUD diagnosis on that visit, we identified whether the patient was treated for AUD or other substance use disorders within the following 14 days based on data from the EHR or claims for outside care (but not including AA). Treatment was defined as a follow up visit for AUD based on International Classification of Diseases (ICD) codes, again using the HEDIS definition of initiation of AUD treatment [52] . Of note, this pilot study did not obtain data on the exact care provided, which could have ranged from PC counseling or medications for AUDs from PC or mental health clinics, to specialty addictions treatment outside the health system (provided by contracted providers in the community). Our primary time window of interest was 14 days, consistent with NCQA's HEDIS measure for treatment initiation [52] , but we also considered 30-day and 90-day windows to assess whether SPARC implementation increased the treatment of new AUDs over a longer timeframe.
Statistical Analysis

Descriptive Analyses
Only some of the PC clinics within each site implemented Behavioral Health Integration (see Section 3.1 below). Unless otherwise specified, all analyses were restricted to patients who had made visits to PC providers in a PC clinic that implemented BHI. We will refer to these PC providers as BHI providers. We described the demographic characteristics of patients with at least one PC visit to a BHI provider separately within the pre-and post-implementation periods.
Time Series Analyses
We conducted time series analyses using week intervals for screening and month intervals for assessment, diagnosis, and treatment. Specifically, we constructed visit-based binary indicators of each outcome and calculated the proportion of all PC visits to BHI providers during an interval (week or month), in which the patient (1) was screened for unhealthy alcohol use, (2) needed an AUD assessment and was assessed, (3) had a new AUD diagnosis, or (4) had a new AUD diagnosis and was treated. These proportions were plotted over the study period, separately for each clinic.
Note that all of these main study outcomes have as their denominator the number of PC visits, as opposed to a denominator that could be affected by the implementation, such as patients with positive AUDIT-C screens [60] . This approach was used because the alternative would make the outcome challenging to interpret (since changes to the outcome could be due to changes to the denominator, numerator, or both). For example, integrating routine alcohol-related care likely changes the population of patients who are screened from a selected, high-risk subpopulation to a PC population. Therefore, individuals being screened, assessed, or diagnosed post-implementation would not be comparable to those being screened, assessed, or diagnosed in the pre-implementation period unless all PC patients seen during the time interval are used as the denominator.
Pre-Versus Post-Implementation Analyses
We defined the pre-implementation period as the period prior to the official launch date of SPARC care (as part of BHI) within the site, defined above, and the post-implementation period as the period following the official launch date (see Figure 1) . Note that these pre-and post-implementation periods were defined a priori and may not correspond to the actual date when providers began implementing BHI.
Using the first visit of a patient to a BHI provider within the pre-and post-implementation periods, respectively, as above, we calculated the proportion of patients who (1) were screened for unhealthy alcohol use, (2) needed an AUD assessment and were assessed, (3) had a new AUD diagnosis, and (4) had a new AUD diagnosis and were treated. Below, we report proportions either as percentages (e.g., number of patients screened per 100 seen) or as the number per 10,000 patients seen, as appropriate. We tested whether there was a significant difference in these proportions in the pre-versus post-period while accounting for correlation of repeated visits (if the same patient had a visit in both periods) by using generalized estimating equations (GEE) [61] . Specifically, we fit a separate logistic GEE model for each of the visit-specific binary outcomes (e.g., indicator for whether the patient was screened at that visit) regressed on an indicator for whether the visit occurred in the pre-vs. post-implementation period. We used an independent working covariance structure and the robust sandwich variance estimator; P values were calculated using the Wald test. We interpret P values less than 0.05 as statistically significant.
Sustainability
As a measure of sustainability, we also calculated rates of alcohol screening and assessment in April 2017, which was 18, 14, and 13 months after the end of the active pilot implementation at Site 1, Site 2, and Site 3, respectively (see Figure 1) . These analyses used the first visit of PC patients to a BHI provider during April 2017 as the denominator.
Implementation-Focused Formative Evaluation
This pilot study did not include formal analyses of qualitative data, but instead we report on the results of the formative evaluation (FE). The two practice coaches interacted with staff in the three pilot PC sites regularly regarding elements of planned implementation that were challenging, and brought information on barriers and facilitators to a weekly implementation-focused FE meeting that included the principal investigator, a co-investigator, and a project manager [62] . This FE meeting, between the coaches and other investigators, was used to identify barriers and facilitators to using the planned implementation strategies and brainstorm approaches to maximize facilitators and overcome barriers. Proposed adaptations were then presented and discussed at the weekly meeting with the entire leadership team: clinical leaders leading BHI and implementation researchers. Detailed minutes of both FE and weekly meetings were taken by a research team member in real-time, for later template coding [63] based on the Greenhalgh model [64] . However, in this report, we summarize those barriers and facilitators that led to changes to the implementation strategies in the subsequent stepped-wedge trial (across the other 22 PC clinics), as well as the resulting changes to implementation strategies (without formal coding of qualitative data).
Results
Pilot Sites Selected by Health System Leaders
Because support from integrated behavioral health clinicians was limited and felt to be a key ingredient for success for BHI at all design events (Table 1) , local PC leaders at all three pilot sites decided to implement BHI only in some of their PC clinics. This was not originally planned. Site 1 implemented in two of three PC clinics, Site 2 implemented in one of two PC clinics, and Site 3 implemented in two of four PC clinics. The PC providers in the clinics implementing BHI are referred to as BHI providers below. At each site, about half of the PC providers implemented BHI. Additionally, while most BHI providers at Sites 1 and 3 began implementing BHI within a month of the original start date, BHI providers at Site 2 did not begin implementing BHI until 3 months after the original start date.
Study Sample
There were 53,133 patients with a visit to a BHI provider during the study period, of whom 32,295 had a visit in the pre-implementation period and 39,599 had a visit in the post-implementation period (18,761 had a visit in both periods). The number of visits per patient across the study period ranged from 1 to 69, with a mean (interquartile range (IQR)) of 2.57 (1, 3) visits. Patients with a visit to a BHI provider in the pre-implementation period were predominantly female (62.0%), non-Hispanic (92.2%), white (82.3%), and had a mean (IQR) age of 54.5 (40, 68) years. These demographic characteristics were similar among patients with a visit in the post-implementation period, though statistically significantly different due to large sample sizes ( Table 2) . 
Quantitative Comparison of Care before versus after Implementation
Figures 2-4 show time series plots of the rates of the primary study outcomes over the course of the study period separately in each of the three pilot sites. Table 3 shows the overall rates of these outcomes in the post-versus pre-implementation periods, pooled across the three sites. 
Alcohol Screening
Although many approaches to screening were used before BHI, only 8.9% of PC patients seen before BHI had been screened. The proportion of weekly visits in which patients were screened for unhealthy alcohol use increased dramatically in the few weeks following the official launch date in Sites 1 and 3, while there was a slower rise in the proportion of visits in which patients were screened at Site 2 ( Figure 2) . From the week before launch to week 4 after the official launch, the percentage of visits in which the patients were screened increased from 12.4% to 82.4% in Site 1, from 9.1% to 16.6% in Site 2, and from 12.1% to 89.9% in Site 3. At Site 2, local leadership decided to identify additional provider champions to continue piloting the work before rolling out to the rest of the BHI providers due to concerns about increased workload negatively impacting provider morale.
Across sites, the overall percentage of patients who were screened at their first visit increased from 8.9% in the pre-period to 62% post-implementation (p < 0.0001; Table 3 ). Comparing pre-and post-implementation, SPARC also increased the prevalence of documented unhealthy alcohol use (AUDIT-C scores ≥3 for women and ≥4 for men) from 2.2% to 17% (p < 0.0001), and the prevalence of documented high-risk unhealthy alcohol use (AUDIT-C scores 7-12) from 0.31% to 1.4% (p < 0.0001).
Assessment for DSM-5 AUD Symptoms
The percentage of visits to BHI providers in which patients were assessed for AUD increased steeply around the time of the official launch date and then leveled off or slightly declined at Site 1, increased gradually at Site 2 following the launch date, and increased sharply following launch at Site 3 ( Figure 3 ). Across all sites, the proportion of PC patients who both needed an AUD assessment and were assessed increased from 1.2 patients per 10,000 seen in the sites before BHI to 75 per 10,000 (p < 0.0001; Table 3 ). The number of patients with a positive assessment (two or more symptoms of AUD on the Symptom Checklist) increased from 0.62 to 40 patients per 10,000 PC patients seen (p < 0.0001); Table 3 shows the same results as percentages.
New AUD Diagnosis and Treatment
There was not a clear pattern in the time series of the number of patients with visits to BHI providers with a new AUD diagnosis or who were treated for AUD within the following 14 days (Figure 4) . Across all sites, the number of patients with a new AUD diagnosis at their first visit during the period increased from 39 per 10,000 patients in the pre-implementation period to 58 per 10,000 in the post-implementation period (p = 0.0002; Table 3 ). This increase was driven by Site 1, where the number of patients newly diagnosed increased from 42 to 75 per 10,000 (p = 0.0003); in the other two sites, there was no difference in the number of patients per 10,000 with a new diagnosis (from 44 to 42 in Site 2 (p = 0.79) and from 28 to 30 in Site 3 (p = 0.85)).
Using our primary treatment measure, there was not a statistically significant difference between pre-and post-implementation in the number of patients with a new AUD diagnosis who were treated within the following 14 days (p = 0.083; Table 3), the timeframe of the HEDIS treatment initiation measure. However, broadening the definition to allow for treatment initiation over a longer timeframe did reveal statistically significant increases associated with BHI. In particular, the number of patients with a new AUD diagnosis and treatment increased from 8.7 to 14 per 10,000 under the 30-day metric (p = 0.034) and from 11 to 18 per 10,000 under the 90-day metric (p = 0.024). As with the new diagnosis rates, this increase in treatment for AUDs was driven by Site 1 (results not shown).
Sensitivity Analyses
Our above analyses were restricted to BHI providers, as only these providers were selected by the site leaders to implement BHI. As a sensitivity analysis, we included patients of all providers (including those who did not implement BHI). This attenuated our estimates of the change in screening, assessment, new diagnosis, and treatment rates as expected, though estimates remained statistically significant (except for the 30-day treatment outcome). As a second sensitivity analysis, instead of using the first visit of the patient during both the pre-and post-periods, we used the last visit. This led to larger estimates of the change in screening and assessment rates (since using the last visit allows for more time for the intervention to go into effect), but slightly smaller estimates of the change in new diagnosis rates (since by the last visit, more people had already had a new diagnosis earlier in the period, and so could no longer be newly diagnosed).
Sustained Screening after Active Support for Implementation Ended
In April 2017, among those PC patients with a visit to a BHI provider, 84.5% completed alcohol screening across the three sites, with site-specific rates of screening of 81.8%, 84.8%, and 89.6% for Site 1, Site 2, and Site 3, respectively; in addition, 0.81% (81 per 10,000) completed a Symptom Checklist for AUD overall, with site-specific rates of 0.54%, 1.31%, and 0.71%, respectively.
Results of Formative Evaluation
In this section we describe qualitative findings from the implementation-focused formative evaluation that led to a change in the implementation strategies in the full stepped-wedge pragmatic trial in the remainder of the 22 PC clinics. Implementation in the pilot sites was carried out consistently with planned approaches with the exception of the elements described below, which were modified or enhanced during the pilot.
Implementing BHI Did Not Lengthen Patient Visit Time
Although initially complex for medical assistants to learn, during the piloting stages of the design events (days 2 and 3), medical assistants quickly developed approaches to efficiently ask patients to complete the 7-item screen and the necessary assessments depending on screening results and EHR prompts. PC clinicians found that having the results of screening and assessment before they entered the room, as well as the availability of integrated behavioral health clinicians to aid in brief alcohol counseling for patients with AUDIT-Cs over 6 or AUDs, increased efficiency. As a result, implementation did not lengthen the total patient visit time (which included both time with the medical assistants and with providers) during the design event in Site 3, and during the design events in Sites 1 and 2, the total patient visit time actually decreased by 4 to 7 min. This helped increase receptivity to annual screening and BHI.
Need for Active Practice Facilitation
Initially at Sites 1 and 2, practice facilitation was relatively passive with the sites choosing how often to meet to address gaps in achieving BHI targets. After 6 months of implementation at Site 1, and a slow launch at Site 2, a decision was made to more actively facilitate implementation and the practice coaches were trained through the Dartmouth Institute Microsystem Academy's approach to clinical microsystem improvement [65] . After this change, weekly meetings were scheduled with an interdisciplinary local implementation team at Site 3, and eventually every other week at Site 2, to facilitate rapid cycle improvements. The PC site managers, PC provider champions, medical assistant champion(s), and PC social worker(s) involved in the design events became part of each site's local implementation team, which met weekly to monthly, depending on the site, and reviewed data to identify and problem-solve challenges. Local implementation team members became experts within their sites in BHI and helped support peer-to-peer learning.
Immense Value of Using Stories to Increase Engagement
Local stories, such as one at Site 1, had a profound effect on PC teams implementing BHI. A Site 1 physician leader, who was skeptical about the benefits of BHI, had been caring for a patient with diabetes and severe vascular disease who had a lower extremity amputation, and was being seen weekly for lower extremity ulcers. At the start of BHI implementation, the EHR prompted the medical assistant to ask the patient to complete the BHI screen with the AUDIT-C, and then (because he had a high-risk AUDIT-C) the 11-item AUD Symptom Checklist. The medical assistant gave the information to the physician who then met with the patient and discovered he was drinking a fifth of vodka a day. As a result of the discussion with the physician, and then a more in-depth assessment with a social worker, the patient initiated care for his alcohol use disorder that day and left with a care plan. Stories like these that highlighted the patient benefit and value in alcohol-related care in PC, helped increase the engagement in and adoption of BHI (and consequently SPARC) in the PC teams. For the full trial, we explicitly use stories to foster optimism, self-efficacy, and ownership of alcohol-related care. Although the SPARC clinical care was not originally designed as part of a larger BHI initiative, the framing of BHI as "whole person care" to ensure that there is "no wrong door" for people to start getting help for their behavioral health conditions may have facilitated the adoption of alcohol-related care in PC. For instance, the inclusion of depression care and a standardized assessment of patients with suicidal ideation led to many positive stories about improved patient care due to BHI, which may have increased receptivity and influenced attitudes in adopting SPARC.
3.5.5. Training Social Workers to Manage Addictions in PC before BHI Implementation By chance, leaders had also assigned Site 1 to participate in another quality improvement project testing the feasibility of the population-based management of patients with AUD or other substance use disorders by PC social workers. This other Partnership in Innovation project funded by Group Health Foundation began in December 2014 [54] . The project-called the 3:30 Project because it was designed to bring patients with new alcohol or substance use disorders diagnoses for three visits addressing alcohol and substance use disorders within 30 days-engaged patients in addictions care management by social workers. Social workers used an EHR registry, pro-active outreach, assessment, motivational interviewing (MI) skills, shared decision-making about evidence-based treatment options, and referral to treatment as appropriate. Social workers were trained for 4 h regarding evidence-based treatment options for addictions and using MI skills and shared decision-making to engage and motivate patients [29, 66] . Social workers were supervised weekly for an hour by a four-person interdisciplinary team (addictions psychiatrist, psychologist with MI expertise, PC physician, and social work manager). One of two social workers at Site 1, who had little previous addictions experience, reported markedly increased self-efficacy for engaging patients with addictions in PC. The other social worker had prior addictions treatment experience and so was already comfortable. When launching BHI 3 months later, the social workers expressed comfort working with patients with alcohol or high-risk use substance use, and welcomed "warm hand-offs" from PC providers. PC providers in Site 1 reported that the expertise of the social workers increased their comfort with BHI as well as working with the social workers to partner in caring for patients.
As a result, the 3:30 training and supervision were "rolled out" to all PC social workers in preparation for BHI. In addition, the social workers' roles as integrated behavioral health clinicians, including providing patients on-site, short-term behavioral health care in PC, has been so central to the perceived success of BHI by clinicians and leaders that social work staffing is being increased across the system to meet BHI needs, and all social workers are using the 3:30 EHR registry and attending weekly addictions supervision meetings.
Development of an Alcohol Video to Address Stigma
The original proposal for SPARC included an alcohol handout that was designed to address stigma (available as Supplemental Material). We were then able to obtain funding to make a public health video with Dr. Mike Evans on alcohol and health (https://youtu.be/tbKbq2IytC4) [53] . Both were designed to overcome patient and provider stigma regarding unhealthy alcohol use. PC provider champions noted that the video was very helpful in understanding the focus of patient-centered care for unhealthy alcohol use, and they mimicked the video in developing scripts for patients. As a result the video has been used, along with the handout, in training all PC staff for BHI.
Anecdotal Increases in Staff Satisfaction
Staff satisfaction was one benefit of the BHI program overall that facilitated the implementation of SPARC. One provider from Site 2 expressed appreciation for the ability to systematically address common behavioral health conditions in PC, especially with added support from social workers, and that BHI has helped changed the culture in PC. In Site 3, a medical assistant, who rooms patients and administers and enters all screening and assessments, talked about how he felt empowered as he learned new skills in engaging with patients around behavioral health conditions. He reported that the medical assistants saw first-hand how BHI opened the door for patients to talk about their overall health in a non-stigmatizing environment.
Discussion
Among the PC clinics selected by site leaders of KP Washington to implement SPARC, we found a large increase in the rates of screening for unhealthy alcohol use in the post-implementation period compared to the pre-implementation period. The increase in screening rates was accompanied by corresponding increases in the rates of assessment for AUD across the three sites. There was an overall 50% increase in the number of new diagnoses for AUD (from 0.39% to 0.58% of PC patients) across the three sites. The rates of treatment within 14 days of a new AUD diagnosis increased by 54% (from 0.065% to 0.10% of PC patients); although this change was not statistically significant, there was a significant increase in treatment rates within 30 and 90 days of a new diagnosis. Additionally, we found that the increases in screening and assessment were sustained after active implementation ended. Moreover, anecdotally, both staff and patients liked the program; leaders of KP Washington decided to implement the program across the other 22 clinics as a result.
Although evidence-based care for unhealthy alcohol use includes preventive screening, brief intervention, diagnosis, and treatment of AUDs [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] , relatively little research has focused on whether population-based screening can increase the diagnosis and treatment of AUDs. In the 1970s and 1980s, before seminal studies of brief intervention in PC [67] , alcohol screening was focused on improving the low rates of identification of AUD in PC [68, 69] , and PC experts recommended that the patient then be told the diagnosis and advised to abstain and seek treatment [70] . Although one study found that informing providers of their patients' symptoms of DSM AUD increased counseling [71] , we know of no prior study to evaluate whether population-based screening was associated with increased diagnosis and/or treatment of AUDs, which will be evaluated in the full stepped-wedge trial.
This pre-post study used a standardized AUD Symptom Checklist to assess patients with high-risk AUDIT-C scores. The findings suggest that population-based screening, with the further assessment of symptoms, may increase both diagnosis and treatment. However, although we found an overall increase in the rates of new diagnosis and in the 30-day and 90-day treatment metrics, this change was driven by just one of the sites (Site 1). The findings might have been driven by a Site 1 social worker with prior addictions experience or potentially driven by Site 1's involvement in the 3:30 training and supervision program to engage patients in addictions care management by PC social workers. Site 1 was also a very large clinic and was followed for much longer after implementation. In addition, Site 2 had a very slow increase in DSM-5 assessments for AUDs, likely as a result of their gradual implementation of screening. While Site 3 had rates of assessment comparable to Site 1, Site 3 was followed for a shorter period after implementation. It is also important to note that these three sites were selected by leaders for this pilot in part based on their anticipated receptivity to BHI.
Despite a significant increase in AUD diagnosis and treatment, only 0.4% of patients had two or more DSM-5 AUD symptoms (consistent with mild AUD), and only 0.6% of patients had a new AUD diagnosis documented. Given that the prevalence of an AUD diagnosis in the U.S. is estimated to be 13.9% [72] , it will be important for the full trial to evaluate the overall proportion of PC patients with AUDs (both previously and newly recognized) to estimate the magnitude of continued unrecognized AUDs.
A pragmatic stepped-wedge trial of SPARC is currently underway to systematically evaluate the effectiveness of the SPARC implementation in the remaining PC sites (ClinicalTrials.gov Identifier: NCT02675777) and will address many of the limitations of the current analysis. The results of this ongoing stepped-wedge trial in the 22 other PC sites in this system will determine whether the program of population-based screening, with the use of a Symptom Checklist to assess high-risk patients, as well as the full range of SPARC implementation strategies, which are being iteratively improved upon, along with weekly social work supervision on the use of a registry and management of addictions care in PC, increases diagnosis and treatment.
Within each pilot site, the implementation was not adopted by all providers by the end of the pilot period; rather, local site leaders selected a subset of clinics to implement BHI. However, within 11-17 months of the official launch dates, each site rolled BHI out to all of its clinics. The qualitative findings from the formative evaluation suggest that several factors contributed to the success of implementing SPARC within the larger BHI initiative and in the increasing adoption of evidence-based care for unhealthy alcohol use and AUDs. Local leadership at the three pilot sites decided that the BHI model, which included the SPARC alcohol-related care, was beneficial for their patients and needed to be expanded to provide all PC patients high-quality behavioral health care throughout their site. The larger health system helped support expanding BHI to the remaining clinics by adding social work support. Overall, the early inclusion of frontline staff in the designing of workflow processes, the use of practice coaches to work with site teams to do rapid cycle improvements, the use of patient stories to increase engagement, and the inclusion of SPARC clinical care in the broader context of BHI with social worker support were all facilitators to the implementation of SPARC.
Our analysis of the changes in alcohol measures pre-versus post-implementation was limited to the three pilot sites, which were selected by health system leaders and thus may represent sites more open to implementing evidence-based alcohol-related care. Thus, our estimates of the changes in outcomes in these particular sites may not be reflective of what might be expected to occur at the remaining sites that were not selected as pilot sites. Additionally, we used a pre-post analysis. Although our estimates of the increase in screening and assessment rates were quite large and unlikely to be due to other factors that changed over the same time period, the changes in the rarer outcomes of new diagnosis and treatment of AUDs may reflect concurrent time trends. It is not clear that the implementation of SPARC alone would have been successful if it were not integrated with the implementation of care for other common behavioral health conditions. Finally, brief intervention was not measured in this pilot because clinical leaders did not require PC providers to document brief intervention as part of their progress notes. For the main pragmatic trial, codes for screening and brief intervention were incorporated into the PC provider training materials. We will also use natural language processing to extract standardized text about brief alcohol-related counseling from progress notes.
Conclusions
The approach implemented by KP Washington to integrate alcohol-related care as part of behavioral health integration increased alcohol screening and assessment rates for AUD, and appeared to increase rates of new AUD diagnosis and treatment. The full pragmatic trial will evaluate this approach across sites that were not selected as "early adopters" by clinical leaders. Furthermore, randomization of implementation start dates will provide stronger evidence as to a causal link between the SPARC implementation and changes in alcohol-related care.
Supplementary Materials: The following are available online at www.mdpi.com/1660-4601/14/9/1030/s1.
